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mission systems. 5yStem for Mobl,e Communications (GSM) or other digital trans- 

[0002] In our European Patent EP-B-0303371 w» Hoo^k,, ^. 

'CURSOR', which uses the spatial coherence of Z S!l ° na ? gation and <««no system, now known as 
of a roving receiver. Its princfp.es ^the tnmSmitters to ^ermine the position 

received directly by ^Lng'^Z^^SZ^ Spedfl ^° n «*« » * shown how thecals 
is known (base) to determine theirp/Je diff^en^ ^ 

transmitter. Three such measurements maTonTnCenaent to^f™ W ° f baSe 3nd raver from «* 
two dimensions to fix the position of the roZZZtolTtsT^T "7 ^ " aVi93fion and tratking in 

quantities calculated for each new position ZeZ an £55^ " e,WOrk ° f transmitters - ™* ""known 
offset between the local escalators in the eqTment <Stet^£^T£ * ^ ^ t09e,her P"** 
shows how the same principles may be ap^Ttunne^^ 

Duffett-Smith and Woan (Journal of |J£»S 1992^75? T"* 38 ""^ « P a **' 
measuring system in which the signals from th^or mL t 2 3 part,cu,ar implementation of the phase- 

track the position of a vehicle in and SSZJk ^ PUb " C Stattons are usad * 

m. One of the advantages of such a sysZ^^'^^^l^ te , 110 km ^ witn a P^ion of about 5 
transmitters needs to be set up for CURSOR operation OnZL^ ^J?^ 08 ** infra structure °' coherent radio . 
independent radio transmitter? set up for any pu^e ^ CURS ° R '* ab,e to Usa *• «™ any 

Sefh^^ 

this case, the position of the peak in the croScorrelXn ca^ be u^T^ * bMe Statt ° n 3nd the rovar - 
the two received signals, and hence the differed in dfeta^ce from 1^ T J"*™ ° f *• *~ difference "^en 
phase-measuring system, three such measures madron tZ^Z^^ ^ ^ baSS 3nd rover AsW "h the 
the spatial x and y co-ordinates of the rover toS wS^ Suffice to cal «"*te 

stations. CT l09e,her wrtn tne t,me off set between the oscillators in the two receiving 

SLl^ using television broadcast signa,s in 

the information about the time difference of the Sals^ntt^! Z 9 "*^? ^ ° f ^^rs is recorded, 
mobile receiver requiring a location fix transmitted by the pa.r(s) of transmitters being passed to the 

Se-mea^ 

^^^^^ 

movement of a roving object is to be monitored the svsTenZl 6 nUmber ° f dime "sions in which the 

the receiving stations being at a known D os.ti 0 n -n* TE .ZZZzT" 3 p3lr of receivin 9 Nations, in use the first c 
characterised In that 6 SeGOnd be,n 9 ,ocate d on the roving object; 

'^SS^^J^^SSS Te J^*? transm, si 6n sources sub- 

means for transmitting a link signal conta'nfng inform^n a b^S T^T* "* "^i™ 9 Stati0n inc,udin ° 
transmission sources; 8 ° nab °* ther ^^ 

and by 

transmission sources with the information JS^SX^^S^r ? reCe, ' Ving S,a,i0n from the 
signals received at the other receiving itallonSZ^ta^S^^ ^ ab0U * the recorded P° rtions ° f the 
^respective signal portions received at I^S iT^' 7* * * he time de,a V be tween 

[0007] The receiving stations may receive , ftEK f *" P ° Si,i ° n ° f the roVind ob J' ec t- 

the same sequence as each other 9 " the res P ectve transmission sources sequentially and in 

ss^.tsssas 3 sssi: °\ a rovin9 object ' the method •~ 

which the movement of a roving object is.to be I^SSS^SS^Z^ . 16851 * ^ nUmber ° f dimens ' ons j " 
a first of the receiving stations being at a known posSndT^ K 908,8 * * °' reCeiVing stations - in 
characterised in that. P d 3 S6COnd be,ng locate <l on the roving object. 
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spec*" reiving etatlon from the 'f^^^^S; tan fte one receiving station about th. 

M position determining maw ^"■^^ m , ^nsmiesion sources ttfth the in- 
recorded ponton, of the signals received . I «" ° n " e J^^ d pontons of th. signals received atthe other 
motion reo1ved toe - ^'[^Jo * a n^deSneeS the L delay bet«..n the reapeedv. signals 

s ra =a^ 

W ceipt of the *^2e^Vn™£o< may be co-.ocated with one of the receiving stations or may be located 
[0010] The position determining processor may « 

rem0te,y - h H imen t the link signal from one of the receiving stations is passed to the other receiving station 

^ t^^^ about the position of the ro.ng o bj ect is 

^dfTS^^ 

L diabase server containing data determined by the position determining 

prises means for passing Information abort ^^^^SUL to the position determined by the position 

of^he roving object is displayed on "^^^ ' raaoiPrictal^i rv^oinrT"S^B^Mr^^Mra dl^^rt o^gr«^i5ucs^ information is passed to a receiving 
[0016] . Thedatabaseserverm^ 
station or monitoring station and displayed on ^he fttpfayte nno^ca P nents of . digital ^.a, tele- 

[0017, The VT^JSSS SC^K receivingstations monitor the strength of the s.gnais 
phone network such as a GSM networx. n is a ava y . , s for rece ptj on . 

« ^phone handaef, to ha f &^S£L*n may he echoed »fh IMIe 
inconH.ra.aa most o< «ha. ^1 tor J^^J^^, (amongst other factors) to the Inverse of Ihe 
extra cost. The precision of each position m^m™™ "Jj me preois ion is about 50 m. Some improve- 

ttSttZttZ^^^ GS " — s ~ M receh,ea " b0,h " e 

end roven they may all then be used In the posilion , ' *<™™9 g^ZSortw to the present invention, end a specific 



tables, in which:- 



55 Fiaure 1 is a diagram of the basic system elements; 
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the logical elements thereof; 

Figure 5 illustrates the basic' circuit components of a G<?m h.nH 
Principles of operation 

shown ,n Rgure 1. We define Cartesian co%rdinatesT^th re^ecf "T °' ^ 8 r0Vln 9 receiver - *. as 

mappmg gnd north-south direction, a = (a a ) is a v^W ^ « % 8 S6t 80 that the **** "as along the local 
defines the position of the rove, The vector / s = ft £ *?T" ? P ° Siti0n ° f ,he trans ™ar. and r = (x ^ 
[0024] TransmitterAtransmitssignalsconLLirr» y Y> m P ,ete s ^ triangle OAR. " (X,y) ; 

receiving and recording a short lenoth of ^ P ? arran 9 ed ™>™nt *. radio receivers in O and R h#»nin 
of a trigger transmitted from A. or a trigger derived fromT. I 7™"' may f ° f eXam P ,e be failed by the arrival 
locally. The last of these may be ^Z for^m^t,^ T - radiated b * <<* ■ trigged generated 

be 0 ™,? r ° *** have been d8riV8d 

be converted from v 0 to baseband, digitised, and then recorded iln In* ' S ap P ,ica « on ' »» signals might first 

simultaneous* as possible, there will n-««ii*J£SE£J^ T^"* Mh ™& ° and R record as nea 
the d.fference in the distances AO and AR and bT*V™7 « 880 the *"° records whi <* * caused both bv 
R. Let At be this time offset; it is given by ' * ^ Synchronisat '°" «™r between the arriva. of the trigger at O an j 



where e is the synchronisation error and v is the cn 0oH », 

[0025] An estimate of A/may be obtained from S ^ WaVeS " 

there are shown links. L1 and ^JSSZ^Z^*"*^ ° f the recordin 9* -de at O and R In Figure 1 
receiving station to a position ^eJ^^l^CPPrZZT 9 7™°™°™ of the recordings madeTeach 

esttmates of the function at discrete interJs of time offset T^mElSt 2 3 micr °P roce ^^hich calculates 

Let A B. and C be the three transmitters in the latter case atvSJ n « ' ^ three measurements are needed 
Then the three measurements of At are given by ' ^ P ° S,t0nS « = < 3 *' a v>. » = Ox. V, and c = (c x . 
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Af h = 



l(x-b Y ) 2 +(y-b/?-(b 2 x +b 2 f _ 



5 and 



[fr-c/+(y-c/l* - 
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10028] - r »-™-™^^^ 

is determined. Actually, the solution of these three e ^"f ' " |» . » result (for example, only one might lie within 

and there are three ma.n actors. " ™ ^ is inverse |y proportional to the bandwidth, Av, of the 

wider function provides a ' e J*^ intrinsic position determination, 

transmitted signals. Hence, wider bandwidth tamnmnra ; prov. particular radio mast and 

,t should be noted here that the -bandwUtth" couW ^^^ s ^^^^l eTe acU ve within a total 

to the separation of the two channels furthest apart im p 0rt ant. Let us assume that we are recording 

[0030] Secondly, the signal-to-no.se . ^^^JJ^J^SS"!^ i8 a 'one' or a -zero' depending on 

S^seSe samples which contains just one error by the approbate expression 
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[0031] With Av set to 200 KHz, the results shown in Table 1 are obtained. 
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S/N Power Ratio 
II r 


a 


N = 1 

Ax/m 


N - 4096 
Ax/m 


0 


2.0 


oo 


oo 


..1 


4.0 


81 


. 41 


2 


5.1 


61 


3, 


3 


6.0 


52 


26 


4 


6.8 


47 


24 


6 


8.1 


41 


20 


10 


10.3 


34 


17 


30 


17,4 


25 


12 


100 


31.5 


18 


9 



roo e 33rr: 9ood H resu,ts ^ be ° waLd ^zsz^zzz^ of the rover - " is interestin9 to 

corresponding to the ..n£>f-sight pWon pith tt shout bTnotS T"* ^ *** ** "° peak at a " 
results In. a de.ay of the signals compared SKSSJ'Sr; * P ro P a 9 a «°" always 

above the surrounding clutter so that it received mn^ ^' f f * * he baSe station antenna * i" the clear 
appear to the laterside of the pe^ScSSr "1 **" *"■»■'* roVer 

of the muttipath propagation as eVp.ained a ^KZ^r/" 8 ^^^^ 6 ^ 
samples, it is important to choose the smallest value °atw5«! «, P P * mter P° ,atton ^"<=«on to the discrete 
of At to he used in the ca.culation of the 

Application to GSM 

[0034] The signals radiated by the transmitters in a rsQM 

its design are such as to render i, dBfcSjKlSlSE ^ ^ ^ a " d built into 

MHz and 1800 MHz in Europe) will be used at anv^nom^n! precisely how the allocated spectrum (near 900 

(RF)channe.sof200KHzv£tn,ea^^ 

of frames. The basic unit is the so-called ameT^sioTZ^ ? te ?<!^ s, 9 na,8d '^ '"time into a sequent 
dhrfded into 8 time s,ots. Each time s.ot ^^S^SZ^SSST ^ ^ * ™ ™ 
of data and training bits, a 'frequency correction SrfltoSl • r6PreSent 3 ' nom,a ' bursl " 

nisation bits, or an 'access burst' with a svnchroni^n IS* P J? 'synchronisation burst' of data and synchro- 
tail, and guard bits. How many oft t!m Tstts SEZE!? ' * a ' S ° Carries 
RF earners are being broad cast from aZT^S T^l^nZZ^ ' ^ 3nd h ° W man * of tha 
amount of traffic at that moment. However in tt^hSmS^T SyStem has been se < U P °" the 
alive, carrying the so-called broadcast con froTc^Z ffiS ^ ^ 6n a " S h qU,et ° ne of the RF can ^ will always be 
broadcasting one access burst in every TOMAframa wfS ° 9 ^ ,0r handse,s in ite * 
from each transmitter mast with a tJS^^^STS?S "* ^ ^ ^ * ' eaSt ^ ™ ° roadcas « 
[0035] A regional GSM network incorporating a Msittonino^'v^t^ we 030 us e for position location, 
shown in Figure 4. Here we see baseTecerv^s EES T i*™^" 9 * ^ PreSent inVention mi 9 ht b * as 
CBU B , CBU C etc.. at every GSM transn^tte^ A B c ete abfi to X ' ^ ° BU ' ,abe,,ed CBU a. 
transmittersbutalsothosefromatleasttwr, «th~ ZZZ ZL-IV 0 '"*™ not on * si 9^ls from their own local 
roving receivers, hereinafter also referred c us" 'TZZ^CRU^n°^, nUmberof hand ^s incorporating 
It is important that these handsets can also 3 fr™ h CRUl * pRU ° et °" 3Ctive in the 
from the focal transmitter. As noted above \ZZ "nSLSJt^I- Tl^ ° f d ' S,ant transmi «^ as well as 
.edistantsignais.buthevertheiesstheneeV 



in 



6 



EP 0 880 712 B1 



10 



15 



20 



25 



and a service provider database (SPD) Th.s is a devrce wh£* JjJJJ*^ directions to find the rai.way station in 
user of the position determining system. For "JJI^SSf - user's position and pass it to the serv.ce 
S unfamiliar city. The position determ.n.ng process* "jJJJjXJ respond with the required list of instructions 
p^vider database together with ^^•^^jSTpSLor is a stand-alone remote unit is just one of - 
Tne configuration shown here, in ^^^^ CPP and CRU might be combined together mside the 

[0036] Thereneedstobeestabiishedaw 

EheBCCH logical ^^ ^^^T^ sZ^Zt^es. such as the arrival of a frame numbe 
Z it might be a repeating element of the PJ^^*"^ the trigger code causes an active roving receiver 
ending* three zeroes which ^^^^TJZSSL transmitters. There may sometimes be a com- 
ICRU\ to begin the process of recording the signals irom ai » ODera tor or even to a particular handset, thus 

Sa advantage in making the trigger coda un,que to ^J^^^^^cJrsernanY^er^to 
Slg one means of charging users for the P^*£^5£jli the base unit (CBU) attached to the 
wavs of charging.) The trigger code also actuates ™™ at once . the order in which to record 

Sm Since most GSM ^*°»ZTJ£ZZ ZSZ "broadcast or the short message service^ 

te distant signais must first have been ^^'^^^^Jm* signals a second time in order to take 
We see below that it might also be n ^ s f?J°^ 

account of drifts over the recording penod. f 204 "JjJ^^ , ooa , transmit ter (two sets of 2048 . the whole 
each of I and Q quadrature-phase agnate) and 4096 ^^efime ken tQ sw|tcn t^en the channels and setUe 
orocess can be completed within a few hundred ms '^^^JJS and base reC eiver (CBU) are then sent by 
on Srw frequency. The recordings made by the ™v.ng rece~er( p«L ) and bas^ ^ ^ 
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pver'short periods as an offset plus a linear slope, i.e.: 

this by recording the s.gnals from the J^™ 8 ™ 1 9 an(J equati ons (1) become: 
four values of At made at sequent.al times r„ t 2 , t 3 , ana i 4 , a m 

.2 . , _ .2,14 / 2 X 2.54 
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50 



A f a (*i) = 






A t b (t 2 ) = 


[fx-b/+(y-b/]* 








At c (t 3 ) 




2 2/>* 
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» +e o + M 4 (2) 

10038, The fir st and ,astofmese 

A 'a(^Mf a (r 1 )=e l (f 4 -f l) 

■■■■I 

MM 

cross correlation, since £ S £Er ■ T ^ '° measure bo «> ' and Q chanS^nd T^'" 9 interV£ "' 



45 



and 



E^fi^ST ° f Si9na,S ' and ™ ™ a- their ampiitudes. The 

55 ^,rrJcosre 2 j 
and 



con-esponding quantities recorded at 
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Q' = V 2 (t)s\n(Q 2 ) 



5 the peak in the quantity p, where 



P = ^QQ') 2 + ('Q'-' , Q) 



10 The phase difference, 9 = 9 r 8 2 , can also be obtained from 



e = tan { 7tTqq 5) 
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MU> .c «, o U .»>e _* » -« « ■» **»' — «• m ° ^ ' OVe, ^ , "' ' 

longer integration is possible. « moW nf »*» time delavs Af. may be used to deduce the position 

p»U Equations (1) and (2) above show ^«*^%Z^J^%Ji to this process is the accuracy 
x, y) of the rover and the synchron.se ton error^ J^'jSSS.^. noted above, the major limitation to the 
with which estimates of Af can be oW ^ 1h ^*^^J^ 1 ^ from the GSM transmitter to the rover. It is 
accuracy is likely to be caused by multipath P^* 0 ^ 
assumed thatthe antenna atthe base has been^^ 

propagation is smail enough to be .gnored. In ^^^^S^nJL^ signals arrive first. The preferred 
Correlation profile to be spread out towards ^^^T^S^V^ of the base and rover signals as well 
n^odforobta^ 

as the cross-correlation (CCF) between inem.v.B r - m < a « on to obtain th e best estimate of Af. 
correlation, and then fit that 'template' to the ™S^S5!?Si the cross correlation, CCF. may be obtained 
l0 043] The two auto-correlations. ACF CRU and JfXs£Kin^ and measurement procedures" by J. S. 
by any of the standard means (see for example _ln ^^^^^^^^Foa^^^^ 
Bendat and A. G. Piersol. Wiley-lnterscence, 1971). we the meira (negligible multipath effect) whilst 

ACF CBU isagoodesfimateofthe« abQy * ZQ m equh , alent 

the ACF CRU is likely to be corrupted by muit.path signals i.e. s gnais oe ay J ACF CRU - We can see that 

S£*SZ shown for a particular example in Figure 6 wh^ace A ,s since the auto _ 

multipath has given rise to secondary peaks in ^^^^^^^ portion of ACF CBU (i.e. the trace 
correlation is always symmetrical. The template' is JJJJJ ™ joinin P g „ to tne right-hand portion of 
to the left of the centra, peak in A ^^^'^^^l ^^L time axis). This is shown in 
ACF CRU (i.e. the trace to the ^JJ^XTtf ^weTan see that tne template C reproduces the major 
Figure 6 trace C. The measured CCFis shown byfrace . D. ana . ^ tne mea$U red CCF using any 

features. The estimate of the t.me ^efoflrte^piate to be free parameters as we.l as Af. The 

?tC~ 

SSTt cases where more than <™ 

4$ the position. . t _ ninital Coriverters (ADCs) and use adaptive processing 

[0045] GSM handsets incorporate multi-level " ^ ^ ma y therefore be possible to use the 

Lniques in order to reduce the errors Q data streams from the 

demodulated signals themselves for the ^^^^^S^ adaptive processing must be removed 
receivers, depending on the design o In handset. ^"JJ^Srt y th length of a wh0 lly-indirect signal, but the 

5 o of course, and no amount of process ,.ng , than'the pre-processed / and Q raw data 
demodulated output may nevertheless be be tier f °^^~ 9 ; * FMdisC rimination translates a frequency 

the processor overhead. «„, ira , inn <; of a oosition determining system according to the present 
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Stations, BTSs), the roving receivers (CRUs) the b 

and a service provider database (SPD). Three conS^^^ • I ? B ^ S) ' the P ° Si,ion determining processor (CPP) 
and C. Each of these is further ^J^^J^J^^ in ' r '9 ures 7a. 7b. and 7c. denoted X B. 
co-located at a position remote from both the "<£3 CRU STL 9 ? ?"? on A Which tne CPP and SPD are 
SPD combination serves an entire region, in A1 ea* B^Sh^ rm . T the C3Se ' for exam P ,e - when one CPP/ 
local cell embraced by the three BTsls shown^ome^™ S ? co-located with it. In A2 the CBU serving the 

Sc^ 

B2 each tnangle of three BTSs has a CPP within it of whS "nefs show! T**™ h3S 3 CBU attached to * in 
at a remote location. Configurations C1 and C2 (Figure To) are Z £ 1 a i 'I 6 /' 91 "*- 71,6 «HJlpnal SPD remains 
earned outwithin each handset Other configu JLSmS^Z 1 " ^ ^ * lh the P° si «°n Processing 
surfed to particular commercial applications P ° ,e ' 6ach havm 9 re,a «ve advantages making them 

--t~^^ map informal in graphical form as 

given in Figure 8 where it is shown how a map of the "oS. a7e a be *° eXam P ,e of this * 

determining processor or at a monitoring station The^ser h a ^n 1 71 ^ °" 3 Screen attached to »» position 
circle labeiled z. and the position determining Z^Zs ^^t * 3 ' 0Cati ° n mari(ed «V - « W 

fi led crrde labelled W. The user's handset includes LtfSZjff some *here within the 

of the larger map as well as character-based information TheTrsI JS^JT % " Wch d ' Sp,ay sma » P^ohs 

-n the panel marked (a) in Figure 8. This is a large scafo mac of £H « ? P ^ °" handset mi 9"» be as shown 
on the catculated position. The roads are matted Tt 3 eta w Wrth 1hecirc,e ' radiu * 100 m. centred 

screen, pane. (b). The user can scroll back and forth tel^e^-lTT^ S ^ indicated on tha ^conc 
tiie local area together with a pointer. K. which mSSS^SS^J^' (C) ShOWS 3 ,ar9er scate map of 
screens conformation are possible, including one gi £e a^^!^!^^ * C,eart * ma "V °*ner 
approximate distance, etc. In a commercial applicatio there m^it, h 961 destination - to cal traffic conditions, 
on the handset display. W ' m, 9 ht a,so °e scope for a limited amount of advertising 

Tests of prototype system 

Figure 9) with the antenna fixed on the roof. T1»XScrJI^ DUi ' din9 " ear the <% cenfre (see 
south of the city as shown by the crosses in Figure " T^S GSM ^ L" 3 ^ ,0 Van '° US loca «°^ ^ 

pos.tonal errors in both co-ordinates, i.e. the differencer b e^ ee ^ t T ourn '°the south east. Table 2 gives the mean 
determmations and the true positions as measured for " ^maTs^.T 39 ^ ° f ^ 10 dependent position 
speaa. discrimination against the effects of multipath ZpaSn Thelh T*** Were used w «" "o 

tests wrth both base receiver and roving receive? side-by-s'dJ on theZ^ "T^ ° f ^ apparatus ' found fr™ 
ItoSwere performed with the rover stationary, tests7^™ 





Table 2: 


Location number 


Mean error East 
(m) 


Mean error North 
(m) 


1 


66.5 


-59.5 


2 


-6.5 


80.0 


3 


-68.0 


-15.0 


4 


89.0 


90.0 


5 
6 


-19.0 


41.0 


64.0 


79.0 


7 
8 


-73.0 


6.0 


-62.0 


59.0 


9 


17.0 


128.0 


10 


43.0 


31.0 


11 


95.0 


105.0 



10 



EP 0 880 712 B1 



Claims 



10 



15 



Aposedonde.en^s^ 

po^Hldm a sacoVmfl being looafc* on fta roving ob,e* 

the signals received from the transmission sources; 

and by • • m ,« cnr /rp P \ arranoed to receive the link signals (L v L*) and compare the infor- 

a position determining processor (CPP) arrangea to > recc . « received at the one 

nation deceived from the one receiving ^ ESZ XSL receiving station about 

receiving station from the fransm.ss.on sources from the transmission sources, and to 

Z^^^^^^^ = ™ ^ b ° th reC6iVin9 StaBOnS in 10 
determine the position of the roving object (R). 

is co-located with one of the receiving stations (CBU). 
processor (CPP). 

is located remote from the receiving stations (CBU.CRU). 
receiving stations (CBU.CRU). 

. Inn tn arw of claims ■, to 7, further comprising a monitoring station and wherein 

essor (CPP) to the monitoring station. 
9 A position determining system according to any of claims 1 to 8, further comprising" 

a database server (SPD) connected to said position determining processor (CPP) . said database se.er con- 

^r P ~ — d » - position deter - 

:rsfr^ 

^anVf'passing the data elements to one of the receiving stations (CBU.CRU) or to the monitoring station. 

. ^rHinn to anv of claims 1 to 9, wherein the or each receiving station (CBU.CRU) 

„. A position determining system according to daim ,0, wber.in ft. disp.a, composes a dot mamx diep.ay. 



25 



30 



45 



50 
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14. Apposition 0o temWng system ^ , 0 da , m , 3 ^ ^ ^ ^ ^ ^ |s ^ ^ 

signals for reception. ss,on sourc es (BTS) and select a plurality of sufficiently strong 

16. A position determining system according to any of claims 1 to 1«? • .u 

signals received from the respective transmit so*™ s £ JSjST ^'^"'nisation between the 
of the transmitted signals. ,S acn,eve d by monitoring receipt of a specific portion 

18. A method of determining the position of a roving obiect th» mo «, ^ 
characterised in that 

L 2 ) from each of the receiving stations to a oosWon dT*.^ * s, 9 nals - a "d Passes a link signal (L, 

i^sT^^ 

sources (BTS)»ith the information reoervedfrom ih^ 6 '«*>""<>!> »'»«on from the transmission 

of^s,^^ 



19- A method 
signals. 



Patentanspruche 



dernden Objekt befindet, bekannten Position .st und die zweite (CRU) sich auf dem wan- 



dadurch gekennzeichnet, datt 



** ."—«-«*-■ H ICl, UdU 

»Sb P ^ Empfangen der Signale von den 

angeordnet ist und jede Empfengsstation ySJSSS^ eTes^"'^ *" em P fa "9enen Signa.e 
Informafonen uber die aufgezeichneten Abschnitte der sTonl T Ve *" upfL ! n 9 ssi 9 na 's P-v L 2 ) aufweist. das 
werden. enthalt, nn, " e der S, 9 nale - d,e von den Ubertragungsquellen empfanoen 

unddurch a 
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10 



15 



20 



25 



30 



35 



40 



5 u„d zum vergleichen der .nformat,one n d le von^ dj£«£npj|^ ^ den 0bertragungsqU e.|en aus 
/^schnitte der Signale empfangen wurden. d '° a " d *'^^ Qber die aufgezeichneten Ab- 

Cmpfangen warden, mit den .nformat,onen ^ 

, a 9 hPi dem iede der Empfangsstationen (CRU, 

CBU) auch zum Empfangen ernes zwerten Signals von eine 
gerichtetist 

Sonsbestimmungsprozessor (CPP) geleitet wird. 

i Ki« ^ hPi dem der Positionsbestimmungspro- 

•■ =rsc=KKtu^^— ^ 

- h 1 his 7 auBerdem eine Oberwachungsstation 
9 Po,^^— 1**— — — . 

bestimmungsprozessor (CPP) bestimmi wjru, 
bsstlmmungsproz.sso. (CPP) Msllmmt ,«t. u^d 

station. E f sstation 

50 auf derAnzeigeangezeigtwird. 

des wandernden Objektes (R) anzugeben. 
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dadurch gekennzeichnei!^ ^ ObjeW (R) 1st, ^ngsslafonen an einer 

jede der Empfangsstationen (CBU CRU1 di* q^,, 

derPositionsbestimmungsprozessorrcPP^i , , 



Revendications 
1. 



*t^5!Sn^ seT" P ° Ur d6S -«* **• ban de qui sont ami 



chacune des stations de reception (CBU CRin »«. 
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10 



15 



20 

5. 



25 6. 
7. 

30 

8. 

35 

9 

40 



45 



50 



55 



~ _| a oocifion rrPP^ aui est aqence pour recevoir les signaux de liaison 
un processeur de d6term ^°^ stations de reception en ce qui conoeme 

(L,. L 2 ) et pour comparer I _re*ie depuis lun ^ depujs 

les parties enreg.strees des *"££l7^5£ ~ n niveau de pautre station de reception en ce qui 
les sources d"emiss.on a r n formation ^^JTJ ™* au njveau de Pautre stati0 n de reception 
concerne ies parties enregistrees ^Jj^^J^^^l^m les parties de signal respectives 

aleatoire (R). 
la meme sequence Tune par rapport a I'autre. 

Remission (BTS) ~ 

reception, au processeur de determination de position (CPP). 

xzz^^zr^sz?—?-" . 

. Systeme de determination de position se.on rune que.conque des revocations 1 a 8. comprenant en outre : 

a ^onA^fSPm aui est connects audit processeur de determination deposition (CPP). 

2 * ""^ a aes aa ' ions de rtop ' ,0 ' > (CBU ' CRU) **" 

de surveillance. 

de I'objet a mobilite aleatoire (R) est affichee sur I'affichage. 
,1. Systeme de determination de position se.on .a revocation 10. dans ,eque, linage comprend un affichage 
matriciel a points. 

afin rfindiquer la position de I'objet a mobilite aleatoire (R). 
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ia«pe.on.cai u lair enum&(que . «<»Plion (CBU, CRU) comprennenl das conposants tfun f fe. a0 de 

,A X«tr^'* n Se '°" — — » *- .e *aeaa „ la apnane ^ 

valiant la faqaptian ame spa . fflqlle a.^^^ 5 ""* 065 " emss »" est rta«aa. en aur- 

pendant des signaux emis. emiss.on respectives est realisee a Taide d'un moyen qui est inde- 

caracterise en ce que : 

chacune des stations de recention iTri i not i\ - 

respectives (BTS) sensible* ^ZSulr; provenance ** sources d'emission 
un signai de .iaison (L 1( depuis chacune " ** Sf9naUX re5US et P asse 

position (CPP). lea si gnaux de liaison contend™ ^ZSST™ "* pr6cesseur *° determination de 
---uesauniveaudeiastationde^S . 

S^onTd^t^ re 5 ue depuis rune (CRU) des 

de rune des stations de recepti^S^o^^ 668 deS Signaux < ui son * au niveau 

niveau de .'autre station de *eS^SSwln^«S^ (BTS) * nnf ° rmati0n qUi au 
sent recues au niveau de .'autre station derlcT D Sn d e ^ f * enre 9 istr ^ des signaux qui 

tempore, entre les parties de signal ZteS^sonu JZ S0UfCeS d ' emissio ". * ^ermine .e retard 
de determiner la position de I'oojet a aSSSSSI^ mVeaU Stat '° nS de rece P«° n a * 

- — — bande sent des signaux de transmission de 
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